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(54) MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To eliminate the difference in the brightness 
of display colors by a difference in the effective voltages "" 
impressed to liquid crystals and to obviate the 
generation of an unequal display in the joined part of 
divided screens by providing a matrix type liquid crystal 
display element, data drivers and scanning drivers which 
are respectively specific, 

CONSTITUTION: A memory 7 which can read the image 
data for one screen, a data driver 1 for the upper screen 
which outputs the image data displayed on the upper 
screen 2 of the liquid crystal display element (LCD), the 
data driver 3 for the lower screen which outputs the 
image data displayed on the lower screen 4 of the LCD, 
the scanning driver 5 for the upper screen which scans 
the upper screen and the scanning driver 6 for the lower 
screen which scans the lower screen are provided. The 
difference in the effective voltages applied to the liquid 
crystals on the picture elements nearest the joint part 
of the dividedly driven screens is entirely eliminated and 

the directions of the electric fields applied to the liquid crystals on the picture elements nearest 
the joint part of the screens divided in driving are made the same. The unequal display by the 
influence of the electric fields is, therefore, entirely eliminated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A matrix type liquid crystal display device comprising: 

A matrix type liquid crystal display element as which a screen is divided and displayed on the 1st 
and the 2nd screen. 

The 1st which impresses a picture signal every 2nd screen with said 1st [ the ], and the 2nd data 
driver. 

The 1st and the 2nd scanning driver on which said each picture signal is scanned and displayed from 
a joined part of said 1st [ the ] and the 2nd screen. 

[Claim 2]A matrix type liquid crystal display device comprising: 

A matrix type liquid crystal display element which a screen is divided into the 1st and the 2nd 
screen, and is displayed. 

The 1st which scans and displays said each picture signal in the direction of a joined part of the 
other end from one end of the 1st which impresses a picture signal every 2nd screen with said 1st 
[ the ], and the 2nd screen, and the 2nd scanning driver. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the matrix type liquid crystal display device which 

divides a screen two and displays it. 

[0002] 

[Description of the Prior Art]Application of the liquid crystal display element (LCD) centering on a 
TSUISUTEDDO pneumatic mold (TN type) liquid crystal develops in recent years, and it is used in 
large quantities in the field of the wrist watch or the calculator. The matrix type in which the 
arbitrary displays of a character, a graphic display, etc. are possible is also beginning to be used. In 
order to extend the applicable field of this matrix type LCD that allotted the pixel to matrix form, 
increase of display capacity is required. However, since the standup of the voltage-transmittance 
change characteristic of the conventional LCD is seldom sudden **, The effective voltage ratio 
which will start each of a selected picture element and a non selection pixel if the scanning number 
of a multiplexer drive is made to increase in order to make display capacity increase falls, The 
transmissivity of a selected picture element also falls and a cross talk called the increase in the 
transmissivity of a non selection pixel arises (in the case of the no Moray black which arranged the 
polarizing plate parallel). 

[0003]If a scanning number is made to increase, a duty ratio will increase, and since it becomes 
impossible for a liquid crystal to hold the electric charge written in during selection time, degradation 
of image quality arises. There is a matrix type liquid crystal drive method which divides a screen two 
and displays it as one of the means for making the display capacity of this matrix type LCD increase 
substantially. This is the method of dividing a screen into two and choosing sequentially from a top 
on each screen by dividing all the data lines of a panel into two upper and lower sides. As one 
example used most now, as shown in drawing 3 , the data signal of the upper screen 2 is inputted 
from the data driver 1 1 for upper screens, The data signal of the lower screen 14 is inputted from 
the data driver 13 for lower screens, and there is a way the scanning driver 15 for upper screens 
and the scanning driver 1 6 for lower screens scan each up-and-down screen. As for a selection 
signal, an up-and-down screen is outputted to down from a top. 

[0004]There is also a method that a data signal is inputted from a longitudinal direction and a 

scanning signal is inputted from the bottom or above. 

[0005] 

[Problem(s) to be Solved by the Invention]In the conventional matrix type liquid crystal display 
device mentioned above, only the time which decomposed the data input time within one frame time 
in the scanning line total is outputted, the 1st line is outputted to the 1st of the divided time, and a 
selection signal is outputted one by one with the 2nd line to the 2nd. Therefore, time until a 
selection signal is inputted from the time of onset of a frame becomes long gradually from the 
selection start line to the end line, as shown in drawing 4 . 
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[0006]The polarity of the voltage impressed to a liquid crystal repeats positive/negative for every 
frame. Though the same color is displayed on the screen whole surface for these two causes, the 
effective voltage concerning a liquid crystal until the following selection signal is inputted from 
selection signal impression differs for every scanning line, and the scanning line which chooses the 
largest pixel of the effective voltage difference impressed to a liquid crystal turns into a selection 
start line and an end-of-selection line. 

[0007]The impressed-electromotive-force waveform to the liquid crystal on the pixel chosen by a 
selection start line when drawing 5 considers it as a full black display by a no Moray white's LCD, 
and the impressed-electromotive-force waveform to the liquid crystal of the shape of a pixel made 
to choose by an end-of-selection line are shown, Since the selection last line and a selection start 
line adjoin in the panel center section, the most intense pixel of effective voltage difference will 
adjoin, and a display screen with it cannot be obtained. [ a large display luminance difference and ] 
[ uniform ] 

[0008]In the liquid crystal on the pixel chosen by an end-of-selection line, an electric field direction 
is maintained until a selection signal is impressed, even if it goes into the following frame, but. Since 
a selection signal will be impressed shortly after going into the following frame, a selection start line, 
The electric field of an opposite direction will be built, since the end-of-selection line and the 
selection start line adjoin the liquid crystal on the pixel chosen as the liquid crystal on the pixel 
chosen by a selection circuit by an end-of-selection line, electric field unevenness arises between 
pixels and they serve as it with display unevenness. 

[0009]The purpose of this invention does not make the luminance difference and luminosity 
unevenness of a foreground color cause by the joined part of the panel by which the division drive 
was carried out, but there is in providing the method of obtaining a uniform screen. 
[0010] 

[Means for Solving the Problem]A matrix type liquid crystal display element as which a screen is 
divided and displayed on the 1st and the 2nd screen as for a matrix type liquid crystal display device 
of the 1 st invention, It has the 1 st and the 2nd data driver which impress a picture signal every 2nd 
screen with said 1st [ the ], and the 1st and the 2nd scanning driver on which said each picture 
signal is scanned and displayed from a joined part of said 1st [ the ] and the 2nd screen. 
[001 1]A matrix type liquid crystal display element which a screen is divided into the 1st and the 2nd 
screen, and displays a matrix type liquid crystal display device of the 2nd invention, It has the 1st 
and the 2nd scanning driver which scan and display said each picture signal in the direction of a 
joined part of the other end from one end of the 1st which impresses a picture signal every 2nd 
screen with said 1st [ the ], and the 2nd screen. 
[0012] 

[Example]Next, this invention is explained with reference to drawings. Drawing 1 is a block diagram 
of the 1st example of this invention. 

[0013]The memory 7 into which the 1st example can read the image data for one screen, The data 
driver 1 for upper screens which outputs the image data displayed on the upper screen 2 of LCD, It 
has the data driver 3 for lower screens which outputs the image data displayed on the lower screen 
4 of LCD, and the scanning driver 5 for upper screens which scans an upper screen and the 
scanning driver 3 for lower screens which scans a lower screen, and is constituted. 
[0014]Next, operation of the 1st example is explained. After storing the image data sent serially in 
the memory 7 by one screen, the data of the lowest line of an upper screen is sent to the data 
driver 1 for upper screens, and the data of the best line of a lower screen is sent to the data driver 
3 for lower screens. After transmitting the data for one line to an up-and-down data driver, from the 
up-and-down data drivers 1 and 3, a scanning signal is impressed for a data signal from the 
scanning drivers 5 and 6 for up-and-down screens, without the LCD up-and-down screen 2. At this 
time, as for the scanning driver 5 for top screens, the scanning driver 6 for lower screens inputs a 
selection signal into the best line of a lower screen on the lowest line on top. While the signal is 
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outputted to the LCD up-and-down screens 2 and 4, the image data of the 2nd line is sent to the 
data driver 1 for upper screens from under an upper screen, and the image data of the 2nd line is 
sent to the data driver 3 for lower screens from on a lower screen. 

[0015]After transmitting the image data for one line, a data signal is impressed to LCD from the up- 
and-down data drivers 1 and 3, Simultaneously, from the scanning driver 6 for lower screens, from 
the scanning driver 5 for upper screens, a selection signal impresses a selection signal to the 2nd 
scanning line from under an upper screen, and it is impressed to the 2nd scanning line from on a 
lower screen, and a selection signal is impressed to the 2nd scanning line from a lower screen from 
the criminal-investigation driver 6 for lower screens. In the upper screen, it is chosen from the 
bottom as above one by one from the top in the lower screen down like the following. If the scan for 
one screen is completed, the same operation will be repeated again. 

[001 6] Drawing 2 is a block diagram of the 2nd example of this invention. In the 2nd example, the 
data of the lowest line of the lower screen 4 is first sent to the data driver 3a for upper screens. 
And when the up-and-down drivers 1 a and 3a output a data signal, as for the scanning driver 5a for 
upper screens, the scanning driver 6a for lower screens outputs a selection signal to the lower 
screen lowest line on the upper screen best line, respectively. While the signal is outputted to the 
LCD up-and-down screens 2 and 4, the 2nd image data is sent for the 2nd image data to the data 
driver 1 a for upper screens from the bottom for lower screens from on an upper screen at the data 
driver 3a for lower screens. Similarly, it is chosen from the top as down on the upper screen 2, and 
is chosen from the bottom as above on the lower screen 4. 

[001 7]By using such a scan method, sudden ****** of display luminance is lost to write the 
difference of the effective voltage concerning the liquid crystal on the pixel nearest to the joining 
section of the screen by which the division drive was carried out as there is nothing, and a screen 
display becomes viewing top homogeneity. Display unevenness according to the influence of an 
electric field for writing the electric field direction concerning the liquid crystal on the pixel nearest 
to the joining section of the screen by which the division drive was carried out as it is the same can 
be made for there to be nothing. 

[001 8]In LCD that a scanning signal is inputted from the bottom or above, a longitudinal direction to 
a data signal is the same view, and there are a method of choosing so that it may spread by right- 
and-left both side from middle of the screen, and the method of choosing from screen right-and-left 
both the sides toward the center. 
[0019] 

[Effect of the Invention]As explained above, since this invention does not have a difference in the 
effective voltage impressed to the liquid crystal on the pixel nearest to the joining section of two 
divided screens, the display luminance difference of a joining section becomes that there is nothing, 
and a uniform screen is obtained on viewing. 

[0020]Since the electric field direction impressed to the liquid crystal on the pixel nearest to a 
joined part is in agreement, disorder of the electric field between pixels does not occur, and display 
unevenness does not occur. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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